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Improved filters 

This invention relates to liquid filtration and is in 
particular concerned with centrifugal cleaners for use 
inter alia, in the lubricant oil circulation systems of 
internal combustion engines. 

Centrifugal cleaners are well-known; they include a 
centrifuge member or rotor which is driven by the oil flow 
itself, the oil being constrained to flow through nozzles 
in the form of orifices directed generally tangentially 
with respect to the axis of rotation of the rotor. The 
rotor itself is freely rotatable on a supporting spindle; 
it is conventional for the geometry of the interface 
between the spindle and the rotor to be arranged such that 
on rotation, the rotor rises from its at rest position, 
until its upper end is in running contact with a simple 
thrust bearing. Typically, rotational speeds of 4-8000 rpm 
are achieved. 
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Dirt and/or metallic particles are thrown radially 
outwardly by the rotating action of the rotor and form a 
cake on the inside of the latter. Periodically the 
assembly is stripped down to allow removal of the cake, 
although in a conventional centrifugal cleaner the exact 
extent of the accumulation is not known until it is 
dismantled. 

It is an object of the present invention to provide a 
centrifugal cleaner in which the extent of accumulation of 
detritus can be at least approximately established without 
opening the casing. 

According to the present invention, a centrifugal cleaner 
comprises a casing having a fluid inlet and a fluid outlet 
with an axially displaceable centrifuge rotor interposed 
therebetween, the cleaner further including support means 
for said rotor when at rest, spring means for biassing 
said support means towards a first position corresponding 
to the at rest position of the rotor when empty of fluid 
and detritus, together with switch means for indicating 
when the rotor is displaced a pre-chosen distance relative 
to said first position, said distance corresponding to a 
given mass of detritus in the rotor when at rest and with 
substantially all the fluid drained therefrom. 



The invention thus provides a means of determining a 
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specific change in the weight of the rotor due to the 
accumulation of detritus. 

The means for sensing the position of the rotor may take 
the form of a magnet associated with the support means and 
a sensor, for example of the Hall-effect type, mounted 
externally or internally of the casing. The spring is 
preferably of controlled compression characteristics so 
that the extent to which it is compressed will reflect 
(any increase in) the weight of the rotor when at rest on 
the support means. The casing is preferably oriented in 
use so that the axis of rotation of the rotor is in a 
sensibly vertical plane, the spring means serving to bias 
the support means upwards against gravity. The - exact 
vertical position of the support means when the rotor is 
at rest and with substantially all the fluid drained 
therefrom at any time depends on the total mass of the 
rotor, which comprises the empty rotor mass plus the mass 
of any accumulated detritus entrapped within it. 

According to one embodiment of the invention, it 
is preferred to simply detect. a predetermined detritus 
weight corresponding to a "rotor full" condition. In such 
a case, a normally open switch may be used, closure of the 
switch indicating that a particular weight has been 
reached. It is only necessary to briefly interrupt the 
fluid flow, allow the rotor to drain and then check if the 
switch means has been actuated. However, if desired, a 



WO 92/16303 



PCT/GB92/00431 



- 4 - 

plurality of switches may be used, each corresponding to a 
different pre-chosen mass of detritus in the at rest, 
substantially fluid free rotor. 

In use, the cleaner is run for a specified period of, for 
example, 6, 12, 24 or 48 hours and the oil supply is 
interrupted. After a suitable interval to allow oil to 
drain and the rotor to reach a complete standstill, the 
position of the rotor relative to its known, empty 
position is determined by the sensing means. Preferably 
the rotor is provided with a one-way valve to allow air to 
enter the rotor to accelerate drainage. Because a switch 
is used the indication will be of the fl go f! or "no go" 
variety; the rotor will either be full or not. A decision 
on replacement/overhaul of the cleaner can then be taken. 
Other types of switch means may be employed of course 
without departing from the scope of this invention. If 
more than one such means is provided, indications such as 
half full can be obtained. 

In order that the invention be better understood, two 
preferred embodiments of it will now be described by way 
of example with reference to the accompanying drawings in 
which Figure 1 is a schematic cross-sectional side view of 
a cleaner in accordance with the invention, and Figure 2 
is a similar view of another cleaner in accordance with 
the invention. For convenience, like parts in both Figures 
bear the same reference numerals. 
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In both Figures, the cleaner 
cover 2. The base casting has 
cut-off valve shuttle 4 and a 
base casting also has an outlet 



has a base casting 1 and a 
a fluid Coil) inlet 3, a 
cut-off valve plug 5. The 
orifice 6. 



A centrifuge rotor 10 is freely rotatably mounted inside 
the cover on a spindle 11, the upper end of which is 
located in the radial direction by a recess inside a bush 
12 extending outwardly of the cover 2. The upper end of 
the rotor is provided with a thrust bearing 31. The lower 
end of the spindle 11 i s 3C rew threaded into a 
correspondingly threaded hole inside a boss 13 which 
projects from and is part of the base casting. This lower 
. part of the spindle 11 contains a fluid entry passage 14 
which extends up into the rotor, the inside of which 
receives fluid via cross drillings 15 in the spindle. The 
rotor itself contains an internal sleeve 16 around the 
spindle 11, fluid from the latter flowing up until it 
reaches ports 17 which allow it to enter the upper region 
of the rotor. After being centrifuged in the rotor, the 
fluid escapes into the sleeve 16 through orifices 17A 
located below an internal baffle 17B. From the orifices 
17A the oil flows downwardly into the base area 19, from 
which it escapes into the casing 18 and thence to the 
outlet 6-.via a pair of tangentially directed nozzles, (not 
shown in detail, but whose location is indicated at 19A). 
The operation of the device is entirely conventional in 
that fluid passing through it is subjected to a 
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combination of centrifugal force and sharp changes in 
direction before it finally escapes to the inside 18 of 
the cover and thence to the outlet 6. Relatively heavy 
detritus build up as a cake on the wall of the rotor. 
Below the rotor there is an axially displaceable support 
member 20, Beneath the support member there is a helical 
spring 21, one end of which seats against the base casting 
1 and the opposite end of which biasses the support member 
upwards to engage the lower regions of the rotor when the 
latter drops to its at rest position. Attached to the 
support member is an arm 22 carrying a magnet 23, the 
latter being located close to the side wall 24 of the base 
casting 1. On the outer surface of the side wall 24 there 
is a Hall-effect sensor 25 which is connected to a control 
panel (not shown) by a cable 26. 

It should be noted that although the support member is 
free to move to a limited extent in the axial direction, 
it is constrained in a radial direction by fastening 
screws 27. These prevent rotation of the arm/magnet 
relative to the sensor 25. 

The spring 21 is calibrated so that its degree of axial 
compression corresponds to a known rotor weight including 
the weight of detritus trapped in the rotor. For example, 
by appropriate selection of the spring, a 5 mm compression 
may correspond to 5 kg of detritus in the rotor. By 
periodically shutting off the fluid supply, allowing a 
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standard time for fluid drainage and the interrogating the 
sensor 25, it is possible to check if detritus build up 
has reached a prec-chosen amount without removing the 
cover and dismantling the rptor. This routine lends itself 
to automation since it is possible to programme the 
control panel to shut off the fluid supply by means of a 
solenoid valve, wait a prechosen time for drainage to 
finish and then check the amount of detritus. The amount 
may be displayed by means of "go" and "no go" lamps colour 
coded to indicate at a glance the current status of the 
cleaner. 

Figure 2 is identical to figure 1 except for the use of a 
simple switch 30 to detect when the total mass exceeds a 
pre-chosen limit corresponding to a "cleaner full" 
condition. The switch 30 may be an electrical contact or 
it may be for example a microswitch. The arm 22 is of 
reduced length; the magnet 23, and the sensor 25 are not 
necessary in this case. 

Obviously there are many ways of implementing such a 
system in practice without departing from the scope of 
this invention; other types of sensor device may be used 
according to the degree of complexity/accuracy required. 
In particular, the invention lends itself to a high degree 
of automation, since the control and monitoring functions 
can be regulated by conventional electrical timing 
arrangements . 
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CLAIMS 

1. A centrifugal cleaner comprising a casing having a 
fluid inlet and a fluid outlet with an axially 
displaceable centrifuge rotor interposed 

therebetween, the cleaner further including support 
means for the rotor when at rest, spring means for 
biassing said support means towards a first position 
corresponding to the at rest position of the rotor 
when empty of fluid and detritus, together with 
switch means for sensing the position of the support 
means relative to said first position when the rotor 
is axially displaced a pre-chosen distance relative 
to said first position, said distance corresponding 
to a given mass of detritus in the rotor when at 
rest and substantially all the fluid has been drained 
therefrom, 

A cleaner according to claim 1 wherein the switch 
means for sensing the position of the support means 
is constituted by a magnet associated with the 
support means and a sensor device mounted inwardly or 
outwardly of the casing. 

A cleaner according to claim 2 wherein the magnet is 
mounted on an arm projecting from said support member 
towards the inner surface of the casing. 
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4. A cleaner according to claim 2 wherein the sensor is 
a Hall-effect device, 

5. A cleaner according to any of claims 1-4, wherein the 
spring means is constituted by a helical spring, the 
support member being displaceable under the influence 
of the spring along the axis of rotation of the rotor 
to receive the same when at rest. 

6. A cleaner according to claim 1 wherein the switch 
means for sensing the position of the support means 
is constituted by a switch operable by the support 
means when the latter is displaced a pre-chosen 
amount corresponding to a given mass of detritus in 
the rotor, 

f . A cleaner according the claim 1 including a plurality 
of switch means, each of which is arranged to sense 
a different pre-chosen mass of detritus in the rotor 
when at rest and substantially all the fluid has 
drained therefrom . 

A cleaner according to any of claims 1-6 wherein the 
support member is constrained to move only axially 
with respect to the rotor. 
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9. A cleaner according to any preceding claim including 
means whereby the rotor can be drained of fluid when 
at rest on the support means. 



10. A centrifugal cleaner substantially as herein 
described with reference to and as illustrated by the 
accompanying drawings . 
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